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AB The invention relates to a biotechnol. method for producing 
trif luoro-3 (R) -hydroxybutyric acid derivs . of the general 

formula (I), where Rl represents -0R2, where R2 is hydrogen, Cl-10 alkyl, 
CI- 10 alkenyl , C3-8 cycloalkyl , aryl , alkoxyalkyl or alkoxyalkoxyalkyl ; 
-NR3R4, where R3 and R4 are the same or different and represent hydrogen, 
Cl-10 alkyl, Cl-10 alkenyl, C3-8 cycloalkyl or aryl; or -SR5, where R5 
represents hydrogen, Cl-10 alkyl, Cl-10 alkenyl, aryl or C3-8 cycloalkyl, 
based on a trif luoroacetoacetic acid deriv. of the general formula (II), 
where Rl has the meaning given above, by means of microorganisms which are 
able to reduce a carbonyl function or by means of a cell-free enzyme ext. 
of said microorganisms. Biotransformation is performed using Escherichia 
Coli strains JM109 or HBlOl contg. the plasmids pKAR and pKKGDH coding for 
NADPH dependent aldehyde reductase and the NADPH-generating glucose 
dehydrogenase . The formed products are pharmaceutical intermediates , e.g. 
for befloxatone. Fermn. is performed in one phase or two phase systems at 
5-60. degree. C and pH 5-10. Thus 4 , 4 , 4 -trif luoro- { 3R) ~ 
hydroxybutyric acid ethylester was fermented using E.coli 

JM109/pKAR, pKKGDH and 4 , 4 , 4 -trif luoroacetoacetate ethylester as substrate. 
IT 53-57-6, NADPH 367-93-1, IPTG 9028-12-0, 

Aldehyde reductase 37250-50-3, Dehydrogenase, glucose 
{nicotinamide adenine dinucleotide phosphate ) 

RL: BAG (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(biotransformation for producing trif luoro-3 (R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
RN 53-57-6 HCAPLUS 

CN Adenosine 5 ' - ( trihydrogen diphosphate), 2 ' - (dihydrogen phosphate), 
P ' . f wdarw . 5 ' -ester with 1 , 4 -dihydro-1- . beta . -D-ribof uranosyl-3- 
pyridinecarboxamide {9CI) (CA INDEX NAME) 

Absolute stereochemistry . 




NH2 



H2O3PO 



RN 3 67-93-1 HCAPLUS 

CN .beta.-D-Galactopyranoside, 1-methylethyl 1-thio- (9CI) (CA INDEX NAME) 
Absolute stereochemistry . 



Ha 



HO 



SPr-i 

s^"o 



S Rj 



OH 



OH 
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RN 9028-12-0 HCAPLUS 

CN Dehydrogenase, alcohol (nicotinamide adenine dinucleotide phosphate ) ( 9CI ) 
(CA INDEX NAME) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
RN 37250-50-3 HCAPLUS 

CN Dehydrogenase, glucose {nicotinamide adenine dinucleotide phosphate) (9CI) 
(CA INDEX NAME) 

STRUCTURE DIAGRAM IS NOT AVAILABLE 
IT 134564-82-2P, Befloxatone 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; SPN (Synthetic preparation) ; BIOL (Biological 
study) ; PREP (Preparation) 

(biotransformation for producing trif luoro-3 { R) -hydroxybutyric 
acid derivs . using genetically engineered E.coli) 
RN 134 5 64-82-2 HCAPLUS 

CN 2-Oxazolidinone, 5- (methoxymethyl ) -3- [4- [ (3R) -4,4, 4 -trif luoro-3- 
hydroxybutoxy] phenyl] -, {5R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



OH 




IT 83643-84-9P 85571-85-3P 135548-07-lP 

239133-70-lP 239133-72-3P 239133-73-4P 
239133-75-6P 239133-77-8P 

RL: BMF ( Bioindustrial manufacture); BPN (Biosynthetic preparation); BIOL 
(Biological study); PREP (Preparation) 

(biotransformation for producing trif luoro-3 (R) -hydroxybutyric 
acid derivs . using genetically engineered E . coli ) 
RN 83643-8 4-9 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, methyl ester (9CI) (CA INDEX NAME) 



O O 

li II 
F3C— C- CH2- C- OMe 

RN 85571-85-3 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4 -trif luoro-3-hydroxy- , ethyl ester, (3R)- {9CI) (CA 
INDEX NAME) 
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Absolute stereochemistry. Rotation (+) . 



O OH 




RN 135548-07-1 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy- , hexyl ester, (3R)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



0 OH 




RN 239133-70-1 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4 -trif luoro-3-hydroxy- , cyclohexyl ester, {3R)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 




RN 239133-72-3 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, phenylmethyl ester, (3R)- (9CI) 
(CA INDEX NAME) 

Absolute stereochemistry. 



OH 0 




RN 239133-73-4 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, 2-ethoxyethyl ester, (3R)- 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
OH O 

E3C" ^ O 

RN 239133-75-6 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, 2- ( 2-ethoxyethoxy) ethyl ester. 
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{3R)- (9CI) (CA INDEX NAME) 
Absolute stereochemistry. 



OH .0 



F3C' 




RN 239133-77-8 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, methyl ester, (3R)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 
O OH 

MeO" ^ CF3 

IT 76-05-lD, Trifluoro acetic acid, derivs . , biological studies 
372-31-6, Butanoic acid, 4, 4, 4-trif luoro-3-oxo-, ethyl ester 
83097-87-4 239133-69-8 239133-71-2 
239133-74-5 239133-76-7 

RL; BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(biotransformation for producing trif luoro-3 (R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
RN 76-05-1 HCAPLUS 

CN Acetic acid, trifluoro- (SCI, 9CI) (CA INDEX NAME) 



F 

I 

F— C~ CO2H 
F 

RN 372-31-6 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif iuoro-3-oxo-, ethyl ester (9CI) (CA INDEX NAME) 



O O 
F3C— C" CH2" C— OEt 

RN 83097-87-4 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, phenylmethyl ester (9CI) (CA INDEX 
NAME) 



O 0 

II II 
Ph- CH2- O- C- CH2- C- CF3 
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RN 239133-69-8 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo- , hexyl ester (9CI) (CA INDEX NAME) 



O 0 

II II 
Me- (CH2 ) 5" O- C" CH2-- C- CF3 

RN 239133-71-2 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo- , cyclohexyl ester (9CI) (CA INDEX 
NAME) 




RN 239133-74-5 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, 2-ethoxyethyl ester (9CI) (CA 
INDEX NAME) 



EtO- CH2~ CH2~ O- C~ CH2- C— CF3 
RN 239133-76-7 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo- , 2- ( 2-ethoxyethoxy ) ethyl ester (9CI) 
(CA INDEX NAME) 



O O 

EtO- CH2- CH2- O- CH2- CH2- Q- C- CH2- C- CF3 

IC ICM C12N015-53 

ICS C12P007-42; C12P007-62; C12P011-00; C12P013-02 
CC 16-2 (Fermentation and Bioindustrial Chemistry) 

ST trifluoro hydroxybutyrate deriv stereoselective redn fermn; fermn 

Escherichia aldehyde reductase glucose dehydrogenase plasmid befloxatone 

IT Chirality 
Drugs 

Fermentation 

Temperature 

pH 

(biotransformation for producing trif luoro-3 ( R) -hydroxybutyric 
acid derivs . using genetically engineered E.coli) 
IT Intermediates 

RL: BMF (Bioindustrial manufacture); BPN { Biosynthetic preparation); BIOL 
(Biological study); PREP (Preparation) 

(biotransformation for producing trif luoro-3 ( R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
IT Plasmid vectors 
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(pKAR, coding for NADPH dependent aldehyde reductase, from 
Sporobolomyces salmonicolor ; biotransformation for producing 
trif luoro-3 (R) -hydroxybutyric acid derivs . using genetically 
engineered E.coli) 
IT Plasmid vectors 

(pKKGDH, coding for NADPH-generating glucose dehydrogenase, Ptac and Km 
resistance; biotransformation for producing trif luoro-3 ( R) - 
hydroxybutyric acid derivs. using genetically engineered 
E. coli) 

IT Sporobolomyces salmonicolor 

{ source of pKAR plasmid coding for NADPH dependent aldehyde reductase ; 

biotransformation for producing trif luoro-3 (R) -hydroxybutyric 

acid derivs. using genetically engineered E.coli) 
IT Bacillus megaterium 

( source of pKKGDH plasmid; biotransformation for producing 

trif luoro-3 {R) -hydroxybutyric acid derivs. using genetically 

engineered E . coli ) 
IT Reduction 

(stereoselective; biotransformation for producing trif luoro-3 (R) - 

hydroxybutyric acid derivs . using genetically engineered 

E. coli) 
IT Escherichia coli 

(strains JM109 or HB 101, host cells, expressing pKAR and pKKGDH; 

biotransformation for producing trif luoro-3 (R) -hydroxybutyric 

acid derivs. using genetically engineered E.coli) 
IT 53-57-6, NADPH 367-93-1, IPTG 9028-12-0, 

Aldehyde reductase 37250-50-3, Dehydrogenase, glucose 
(nicotinamide adenine dinucleotide phosphate ) 

RL: BAG (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(biotransformation for producing trif luoro-3 ( R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
IT 134564-82-2P, Befloxatone 

RL: BAG (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified); SPN (Synthetic preparation); BIOL (Biological 
study); PREP (Preparation) 

(biotransformation for producing trif luoro-3 (R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
IT 83643-84-9P 85571-85-3P 135548-07-lP 

239133-70-lP 239133-72-3P 239133-73-4P 
239133-75-6P 239133-77-8P 

RL: BMF ( Bioindustrial manufacture); BPN (Biosynthetic preparation); BIOL 
(Biological study); PREP (Preparation) 

(biotransformation for producing trif luoro-3 ( R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
IT 76-05-lD, Trifluoro acetic acid, derivs., biological studies 
76-05-lD, Trifluoro acetic acid, derivs. 372-31-6, 
Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, ethyl ester 83097-87-4 
239133-69-8 239133-71-2 239133-74-5 
239133-76-7 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROG (Process) 

(biotransformation for producing trif luoro-3 (R) -hydroxybutyric 
acid derivs. using genetically engineered E.coli) 
REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORiyiAT 
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L12 ANSWER 2 OF 9 HCAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1989:552014 HCAPLUS 

DOCUMENT NUMBER: 111:152014 

TITLE: Mass production of intracellular metabolite by fully 

automatic fed-batch culture of microorganism 

AUTHOR(S): Yamane, Tsuneo; Suzuki, Takahiro; Shimizu, 

Shoichi 

CORPORATE SOURCE: Sch . Agric . , Nagoya Univ., Nagoya, 4 64-01, Japan 

SOURCE: Bioprod. Bioprocesses , Conf. Promote Jpn./U.S. Jt . 

Pro j . Coop. Biotechnol., 2nd (1989), Meeting Date 
1986, 321-36. Editor(s): Fiechter, Armin; Okada, 
Hirosuke; Tanner, Robert D . Springer : Berlin, Fed . 
Rep. Ger. 
CODEN: 56QOAP 

DOCUMENT TYPE: Conference 

LANGUAGE: English 

AB Attempts were made to produce 2 .kinds of intracellular metabolites, 
poly- . beta . -hydroxybutyric acid (PHB) and thiostrepton (TS) , by 
automatic fed-batch cultures at high cell mass concns . At 170 h of 
cultivation of a methylotroph, 150 g PHB/L (its cellular content was 
.apprx.64%) was obtained from MeOH with 20% yield. To maintain PHB 
synthetic activity at a high level, the ratio of MeOH and NH3 (C/N ratio 
of feed) was gradually raised according to the increase in PHB content 
with a computer-aided automatic feeding system. At 220 h of cultivation 
of Streptomyces laurentii, 10.5 g TS/L (its cellular content was 
.apprx.7%) was obtained from glucose, corn steep liquor, and defatted 
soybean meal. To keep high TS prodn. rate and to avoid the degrdn. of TS 
formed, a soln. of these nutrients whose compn. had carefully been detd. 
exptl. was automatically supplied with a pH-stat mode. A general equation 
of direct cost for intracellular metabolite prodn. composed of both yield 
and productivity was proposed. Based on the cost equation, advantages of 
the fed-batch culture at high cell mass concn . over conventional batch 
culture are discussed concerning intracellular metabolite prodn. 

IT 26063-00-3P, Poly- .beta . -hydroxybutyrate 

RL: BMF (Bioindustrial manufacture); BIOL (Biological study); PREP 
( Preparation) 

(manuf . of, by fed-batch f ermn . with Protomonas extorquens at high cell 
concns . ) 
RN 2 6063-00-3 HCAPLUS 

CN Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 
CM 1 

CRN 300-85-6 
CMF C4 H8 03 



OH 

I 

Me- CH-CH2"C02H 

IT 1393-48-2P, Thiostrepton 

RL: BMF (Bioindustrial manufacture); BIOL (Biological study); PREP 
( Preparation) 

(manuf. of, by fed-batch fermn. with Streptomyces laurentii at high 
cell concns . ) 
RN 1393-48-2 HCAPLUS 

CN Alaninamide, N- [ [2- [21- (1, 2-dihydroxy-l-methylpropyl ) -14-ethylidene- 

3, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 27, 28, 32a, 39, 4 O-hexadecahydro-39-hydroxy- 
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11, 4 3 -bis { 1-hydroxyethyl ) -34 , 4 9-dimethyl-52-methylene-4 6- ( 1-methylpropyl ) - 
9, 12, 19, 26, 36, 47, 50, 53, 56-nonaoxo-17H, 2 6H-4a, 28- 

( iminoethaniminoethaniminoethaniminoethanimino [7,2] quinolinomethanoxymetha 

no)-8,5:18,15:25,22: 32, 29-tetranitrilo-4H, 15H-pyrido [ 3, 2- 

m] [1,11, 17, 24, 4, 7, 20, 27 ] tetrathiatetraazacyciotriacont in-2-yl ] -4 - 

thiazolyl]carbonyl]-2, 3-didehydroalanyl-2, 3-didehydro- (9CI) (CA INDEX 

NAME) 
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L12 ANSWER 3 OF 9 HCAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1989:93447 HCAPLUS 

DOCUMENT NUMBER: 110:93447 

TITLE: Production of poly- . beta . -hydr oxybutyria 

acid from methanol by microorganisms 
AUTHOR(S): Shimizu, Shoichi; Suzuki, Takahiro 

CORPORATE SOURCE: Fac. Agric . , Nagoya Univ., Nagoya, 4 64, Japan 

SOURCE: Hakko to Kogyo (1987), 45(11), 1080-7 

CODEN: HAK0D4; ISSN: 0386-0701 
Journal; General Review 
Japanese 

11 refs., on the microbial prodn. of poly-. beta. - 
acid from methanol. 
67-56-1, Methanol, biological studies 
RL: BIOL (Biological study) 

(fermn. of, to polyhydroxybutyric acid) 
67-56-1 HCAPLUS 

Methanol (8CI, 9CI) (CA INDEX NAME) 



DOCUMENT TYPE 
LANGUAGE : 



AB 



IT 



RN 
CN 



A review, with 
hydr oxybu tyr i c 



H3C~0H 

IT 26063-00-3P, Poly- . beta . -hydroxybutyric acid 

RL: BMF (Bioindustrial manufacture); BIOL (Biological study); PREP 

( Preparation) 

(manuf. of, from methanol by fermn.) 
RN 26063-00-3 HCAPLUS 

CN Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 
CM 1 
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CRN 300-85-6 
CMF C4 H8 03 



OH 

1 

Me-CH™CH2-C02H 



L12 ANSWER 4 OF 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



IT 



RN 
CN 



HCAPLUS COPYRIGHT 2003 ACS 
1988:148861 HCAPLUS 
108:148861 

Control of molecular weight of poly-. beta. - 
hydroxybutyric acid produced in fed-batch 
culture of Protomonas extorquens 

Suzuki, Takahiro; Deguchi, Hiroyuki; Yamane, Tsuneo; 
Shimizu, Shoichi; Gekko, Kunihiko 
Fac. Agric, Nagoya Univ., Nagoya, 464, Japan 
Applied Microbiology and Biotechnology (1988), 
27(5-6), 487-91 

CODEN: AMBIDG; ISSN: 0175-7598 
Journal 
English 

To control mol . wt . of poly- . beta . -hydroxybutyric acid (PHB) 
produced in a fed-batch culture of P. extorquens, the effects of cultural 
temp., pH, molar ratio of MeOH and NH3, and concn. of MeOH on polymn. were 
investigated. MeOH concn. affected the av. mol. wt . of PHB. When the 
cultivation was carried out at 0.05 g MeOH/L, the av. mol. wt . of PHB was 
>8 .times. 105. On the other hand, with 32 g MeOH/L, the av. mol. wt . of 
PHB was <0.5 .times. 105. Although every sample had a wide mol. wt . 
distribution, it became possible to control the av. mol. wt . of PHB. 
26063-00-3P, Poly- .beta . -hydroxybutyric acid 

RL: BMF ( Bioindustrial manufacture); BIOL (Biological study); PREP 
(Preparation) 

(manuf. of, by Protomonas extorquens, control of mol. wt . in) 
26063-00-3 HCAPLUS 

Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 



AUTHOR (S) : 

CORPORATE SOURCE 
SOURCE: 



DOCUMENT TYPE 
LANGUAGE: 
AB 



CM 



CRN 300-85-6 
CMF C4 H8 03 



OH 

i 

Me"CH~CH2-C02H 

IT 67-56-1, Methanol, biological studies 
RL: BIOL (Biological study) 

(polyhydroxybutyric acid mol. wt . control by, during fermn. 
by Protomonas extorquens) 
RN 67-56-1 HCAPLUS 

CN Methanol (8CI, 9CI) (CA INDEX NAME) 



H3C-OH 
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L12 ANSWER 5 OF 9 HCAPLUS COPYRIGHT 2003 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S): 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1987 : 405794 HCAPLUS 
107:5794 

Manufacture of poly- . beta . -hydroxybutyric 

acid by Protomonas extorquence 

Shimizu, Shoichi; Yamane, Tsuneo; Suzuki, 

Takahiro 

Japan 

Jpn. Kokai Tokkyo Koho, 2 6 pp. 

CODEN : JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 1985-193078 



19850903 



JP 62055094 A2 19870310 

JP 03065154 B4 19911009 

PRIORITY APPLN. INFO.: JP 1985-193078 19850903 

AB Poly- . beta . -hydroxybutyric acid (I) is manufd. from cells of 

Protomonas extorquens K cultivated in concn. using MeOH as a C source. 
Thus, the microorganism was cultivated in a jar fermentor in medium contg. 
KH2P04, Na2HP04, (NH4)2S04, MgS04 , FeS04, CaC12, MnS04 , CoC12, ZnS04 , 
CuC12, and MeOH at 30. degree, for 160 h, maintaining MeOH 0.5 g/L, pH 7. 
The culture yielded cells 217 g/L and I 137 g/L. 
67-56-1, Methanol, biological studies 
RL: BIOL (Biological study) 

(in polyhydroxybutyrate manuf., by Protomonas extorquens) 
67-56-1 HCAPLUS 

Methanol (8CI, 9CI) (CA INDEX NAME) 



IT 



RN 
CN 



H3C- OH 



IT 26063-00-3P, Poly- . beta . -hydroxybutyric acid 

RL: BMF (Bioindustrial manufacture); BIOL (Biological study); PREP 
{ Preparation) 

(manuf. of, by Protomonas extorquens, methanol in) 
RN 26063-00-3 HCAPLUS 

CN Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 
CM 1 

CRN 300-85-6 
CMF C4 H8 03 



OH 

Me~CH-CH2"C02H 
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DOCUMENT NUMBER: 



HCAPLUS COPYRIGHT 2003 ACS 
1986:570589 HCAPLUS 
105: 170589 
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TITLE 



AUTHOR (S) : 

CORPORATE SOURCE 
SOURCE: 



DOCUMENT TYPE 
LANGUAGE: 
AB 



IT 



RN 
CN 



Mass production of poly- . beta . -hydroxybutyric 
acid by fed-batch culture with controlled 
carbon/nitrogen feeding 

Suzuki, Takahiro; Yamane, Tsuneo; Shimizu, 
Shoichi 

Fac. Agric, Nagoya Univ., Nagoya, 4 64, Japan 
Applied Microbiology and Biotechnology (1986), 24(5), 
370-4 

CODEN: AMBIDG; ISSN: 0175-7598 
Journal 
English 

The effect of the ratio of methanol [67-56-1] to ammonia (the 
C/N ratio in the feeding soln) on microbial poly-. beta. - 
hydroxybutyric acid (PHB) [26063-00-3] prodn. was 

investigated. A const. C/N ratio regulated both the PHB content and the 
specific rate of PHB prodn. To produce the max. PHB effectively in a 
short time, the C/N ratio should be controlled automatically according to 
the increase in PHB content. Variation of the PHB content was estd. by 
tracing the time-course of C02 concn . in the exhaust gas. When the cell 
concn. reached 70 g/L, C/N ratio was gradually increased from the initial 
C/N ratio of 10 (mol methanol/mol ammonia) . At 121 h, concn. of PHB 
reached 136 g/L, which was the max. level so far obtained. The reaction 
time was considerably shortened compared with a previous study (175 h) . 
PHB concn. reached 149 g/L at 170 h and total cell concn. became 233 g/L. 
PHB yield from methanol was 0.20 (g PHB/g methanol), which was also 
superior to the previous result of 0.18. Fermn. was carried out by 
Protomonas extorquens . 
26063-00-3P 

RL: BMF ( Bioindustrial manufacture); BIOL (Biological study); PREP 
(Preparation) 

(manuf. of, by Protomonas extorquens in fed-batch culture, 
carbon/nitrogen feeding effect on) 
26063-00-3 HCAPLUS 

Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 



CM 



CRN 300-85-6 
CMF C4 H8 03 



OH 

Me~CH-CH2-C02H 

IT 67-56-1, biological studies 
RL: BIOL (Biological study) 

(polyhydroxybutyric acid manuf. by Protomonas extorquens 
response to ammonia and) 
RN 67-56-1 HCAPLUS 

CN Methanol (SCI, SCI) (CA INDEX NAME) 



H3C-OH 

IT 7664-41-7, biological studies 
RL: BIOL (Biological study) 

(polyhydroxybutyric acid manuf. by Protomonas extorquens 
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response to methanol and) 
RN 7664-41-7 HCAPLUS 

CN T^onia (SCI, 9CI) (CA INDEX NAME) 



NH3 



L12 ANSWER 7 OF 9 HCAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1986:570588 HCAPLUS 

DOCUMENT NUMBER: 105:170588 

TITLE: Kinetics and effect of nitrogen source feeding on 

production of poly- . beta . -hydroxybutyric 
acid by fed-batch culture 

AUTHOR (S) : Suzuki, Takahiro; Yamane, Tsuneo; Shimizu, 

Shoichi 

CORPORATE SOURCE: Fac . Agric, Nagoya Univ., Nagoya, 4 64, Japan 

SOURCE: Applied Microbiology and Biotechnology (1986), 24 (5), 

366-9 

CODEN: AMBIDG; ISSN: 0175-7598 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A kinetic study of the prodn. of poly- . beta . -hydroxybutyric acid 
(PHB) [26063-00-3] by a fed-batch culture of Protomonas 
extorquens showed that a nitrogen source was necessary even in the PHB 
prodn. phase. The effect of ammonia feeding on PHB prodn. was 
consequently investigated . The nitrogen source (ammonia water) was 
supplied at a low const, feeding rate after the growth phase in which cell 
mass concn. reached 60 g/L. Feeding with a small quantity of ammonia 
resulted in a more rapid increase in intracellular PHB content than was 
the case without ammonia feeding . Excessive feeding of ammonia, however, 
caused not only degrdn. of accumulated PHB but also redn. of microbial PHB 
-synthetic activity. 

IT 26063-00-3P 

RL: BMF { Bioindustrial manufacture); BIOL (Biological study); PREP 
( Preparation) 

(manuf. of, by Protomonas extorquens in feed-batch culture, ammonia 
feeding effect on) 
RN 2 6063-00-3 HCAPLUS 

CN Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 

' CM 1 

CRN 300-85-6 
CMF C4 H8 03 



OH 

I 

Me~CH--CH2~C02H 



IT 7664-41-7, biological studies 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(polyhydroxybutyric acid manuf. by Protomonas extorquens 
response to) 
RN 7 664-41-7 HCAPLUS 

CN Ammonia (801, 9CI) (CA INDEX NAME) 
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L12 ANSWER 8 OF 9 HCAPLUS COPYRIGHT 2003 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S): 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1986: 459469 HCAPLUS 
105:59469 

Poly ( .beta.-hydroxybutyric acid) from 

methanol using Pseudomonas 

Shimizu, Shoichi; Yamane, Tsuneo; Suzuki, 

Takahiro 

Japan 

Jpn. Kokai Tokkyo Koho, 4 pp. 

CODEN: JKXXAF 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



JP 61070991 A2 19860411 

JP 04063676 84 19921012 

PRIORITY APPLN. INFO.: 

AB Poly { .beta. -hydroxybutyric acid) 
methanolytica, P. methylovorans , 



JP 1984-190521 



19840913 



IT 



RN 
CN 



JP 1984-190521 19840913 
was produced by cultivating P. 
P. methanocola, P. methanoalbum, P. 
methylica, or P. methanophilum in the presence of 0.1-1.0 g/MeOH/L and 
0.05-0.2 g/NH40H/L at the 1st stage and then cultivating under N-deficient 
conditions. Thus, a preculture of P. methanophilum was inoculated to a 
basal medium contg. KH2P04 0.8, Na2HP04 3.0, {NH4)2S04 0.8 g/L, and Mg, 
Ca, Fe, Zn, Mn, Co, Cu, and Mo. Cultivation at 30. degree, for 144 h while 
feeding MeOH (.apprx.0.5 g/L concn . kept), NH40H (stopped after 75 h) , 
H3P04, and minerals gave 207 g cells/L contg. the title polymer in 64% 
yield. 
26063-00-3P 
RL: PREP (Preparation) 

(manuf. of with Pseudomonas) 
26063-00-3 HCAPLUS 

Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 



CM 



CRN 300-85-6 
CMF C4 H8 03 



OH 

I 

Me-CH-CH2-C02H 
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TITLE: 
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1986: 166869 HCAPLUS 
104 : 166869 

Mass production of poly- . beta . -hydroxybutyric 
acid by fully automatic fed-batch culture of 
methylotroph 
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AUTHOR (S) : Suzuki, Takahiro; Yamane, Tsuneo; Shimizu, 

Shoichi 

CORPORATE SOURCE: Sch. Agric, Nagoya Univ., Nagoya, 464, Japan 

SOURCE: Applied Microbiology and Biotechnology (1986), 23 (5), 

322-9 

CODEN: AMBIDG; ISSN: 0175-7598 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AS A Pseudomonas was selected from 51 methylotrophs for its prodn. of 
poly-. beta. -hydroxybutyric acid (PHB) [26063-00-3] 
from MeOH [67-56-1]. Fermn. was by microcomputer-aided fully 
automatic fed-batch culture. Temp., dissolved 02 concn . (DO), and MeOH 
concn. were maintained at 30. degree., 2.5 ppm, and 0.5 g/L, resp. N 
source and minerals were also controlled to maintain their initial concns . 
during cell growth . When a high cell concn . was achieved (160 g/L), NH3 
and minerals were stopped, and only MeOH was supplied. At 175 h, a high 
concn. of PHB (136 g/L) was obtained, and total cell concn. became 206 
g/L. DO must be maintained above the crit . level during the PHB formation 
phase. PHB yield was 0.18 g/g MeOH, and the max. PHB content reached 66% 
of dry wt . Solid PHB had a m.p. of 176. degree, and an av. mol . wt . of 3.0 
.times. 105. 

IT 67-56-1, biological studies 
RL: BIOL (Biological study) 

(fermn. of, to polyhydroxybutyrate with Pseudomonas) 

RN 67-56-1 HCAPLUS 

CN Methanol (8CI, 9CI) (CA INDEX NAME) 



H3C-OH 

IT 26063-00-3P 

RL: BMF { Bioindustrial manufacture); BIOL (Biological study); PREP 
( Preparation) 

(manuf . of, from methanol with Pseudomonas) 
RN 2 60 63-00-3 HCAPLUS 

CN Butanoic acid, 3-hydroxy-, homopolymer (9CI) (CA INDEX NAME) 
CM 1 

CRN 300-85-6 
CMF C4 H8 03 



OH 

Me~CH~CH2-"C02H 
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L33 ANSWER 1 OF 2 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



IT 



RN 
CN 



HCAPLUS COPYRIGHT 2003 ACS 
2001 : 102198 HCAPLUS 
134:326169 

Novel unusual microbial dehalogenation during 
enanti OS elective reduction of ethyl 
4 , 4 , 4-trif luoroacetoacetate with baker's yeast 
Bertau, M. 

Institut fur Biochemie , Technische Universitat 
Dresden, Dresden, 01062, Germany 
Tetrahedron Letters (2001), 42(7), 1267-1268 
CODEN: TELEAY; ISSN: 0040-4039 
Elsevier Science Ltd. 
Journal 
English 

CASREACT 134:326169 
In the course of investigating microbial syntheses for chiral 
pharmaceutical intermediates, CF3COCH2C02Et was submitted to baker's yeast 
redn. To obtain the D-carbinol in high enantiopurity , several additives 
were tested for L-reductase inhibitor activity. Allyl ale. proved to be 
not only a suitable additive, but also an inducer for effective 
defluorination of the substrate. 
85571-85-3P 99437-70-4P 

RL: BPN (Biosynthetic preparation); BIOL (Biological study); PREP 
(Preparation) 

(microbial defluorination during asym. redn. of trif luoroacetoacetate 
with baker's yeast) 
85571-85-3 HCAPLUS 

Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy- 
INDEX NAME) 



AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
OTHER SOURCE (S) : 
AB 



ethyl ester, (3R)- (9CI) (CA 



Absolute stereochemistry. Rotation (+) 



OH 



EtO 




CF3 



RN 994 37-70-4 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy- , ethyl ester, (3S)- { 9CI ) (CA 
INDEX NAME) 



Absolute stereochemistry. Rotation (-) 



O OH 




IT 372-31-6, Ethyl 4,4, 4-trif luoroacetoacetate 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(microbial defluorination during asym. redn. of trif luoroacetoacetate 
with baker's yeast) 
RN 372-31-6 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, ethyl ester (9CI) (CA INDEX NAME) 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) 



CORPORATE SOURCE: 



HCAPLUS COPYRIGHT 2003 ACS 
1999: 461885 HCAPLUS 
131:242011 

{R)-(+) and (S)-(-) ethyl 4 , 4 , 4 -trif luoro-3-hydroxy 
butanoate by enantioselective Baker's yeast reduction 
Davoli, Paolo; Forni, Arrigo; Moretti, Irene; Prati, 
Fabio; Torre, Giovanni 

Dipartimento di Chimica, Universita di Modena, Modena, 
41100, Italy 

Enzyme and Microbial Technology (1999), 25(1/2), 
149-152 

CODEN: EMTED2; ISSN: 0141-0229 
Elsevier Science Ireland Ltd. 
Journal 
English 

(R)-{+) and (S)-(-) Et 4 , 4 , 4 -trif luoro-3-hydroxybutanoate are obtained 
both by enantioselective Baker ' s yeast redn . of Et 4,4,4 -trif luoro-3- 
oxobutanoate in the presence of allyl bromide or allyl ale. The two 
additives act as inhibitors of Si or Re yeast-enzymes, resp. 
85571-85-3P 99437-70-4P 

RL: BPN (Biosynthetic preparation); BIOL (Biological study); PREP 
( Prepar a t i on ) 

{ synthesis of Et tri f luorohydroxybutanoate enant iomers by stereochem. 
redn. using baker's yeast) 
85571-85-3 HCAPLUS 

Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, ethyl ester, (3R) 
INDEX NAME) 



SOURCE: 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



IT 



RN 
CN 



(9CI) (CA 



Absolute stereochemistry. Rotation {+) 



0 OH 

KX 

EtO'^ \^R • 

RN 994 37-7 0-4 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy-, ethyl ester, (3S)- (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. Rotation (-) . 




IT 372-31-6, Ethyl 4 , 4 , 4-trif luoro-3-oxobutanoate 

RL: BPR (Biological process); BSU (Biological study, unclassified); 
RCT (Reactant) ; BIOL (Biological study); PROC (Process); RACT 
(Reactant or reagent) 

(synthesis of Et trif luorohydroxybutanoate enantiomers by stereochem. 
redn. using baker's yeast) 
RN 372-31-6 HCAPLUS 

CN Butanoic acid, 4 , 4 , 4 -trif luoro-3-oxo- , ethyl ester (9CI) (CA INDEX NAME) 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
OTHER SOURCE (S) : 
AB 



IT 



RN 
CN 



HCAPLUS COPYRIGHT 2003 ACS 
2002 : 326792 HCAPLUS 
137:46794 

Efficient enantioselective reduction of ketones with 
Daucus car Ota root 

Yadav, J. S.; Nanda, S.; Reddy, P. Thirupathi; Rao, A. 
Bhaskar 

Organic Division, Indian Institute of Chemical 
Technology, Hyderabad, 500007, India 

Journal of Organic Chemistry (2002), 67(11), 3900-3903 
CODEN: JOCEAH; ISSN: 0022-3263 
American Chemical Society 
Journal 
English 

CASREACT 137:4 67 94 
A novel and efficient redn. of various prochiral ketones such as 
acetopehones, . alpha . -azido aryl ketones, .beta.-keto esters, and aliph. 
acyclic and cyclic ketones to the corresponding optically active secondary 
ales, with moderate to excellent chem. yield was achieved by using Daucus 
carota, root plant cells under extremely mild and 

environmentally benign conditions in aq. medium, has been described. Many 
of these optically active ales, are the potential chiral building blocks 
for the synthesis of pharmaceutically important mols. and asym. chiral 
ligands. Hence, this biocatalytic approach is found to be the most 
suitable for the prepn. of a wide range of chiral ales, and gave 
inspiration for the development of a new biotechnol . process . 
85571-85-3P 

RL: BPN (Biosynthetic preparation); BIOL (Biological study); PREP 
(Preparation) 

( enantioselective redn . of ketones with Daucus carota root ) 
85571-85-3 HCAPLUS 

Butanoic acid, 4 , 4 , 4-trif luoro-3-hydroxy- , ethyl ester, (3R)- (9CI) 
INDEX NAME) 



(CA 



Absolute stereochemistry. Rotation (+) 



EtO' 



OH 




R 



CF3 



IT 



RN 
CN 



372-31-6 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(enantioselective redn. of ketones with Daucus carota root) 
372-31-6 HCAPLUS 

Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, ethyl ester (901) (CA INDEX NAME) 



0 0 

II il 
F3C~ C-CH2-C- OEt 



REFERENCE COUNT: 



56 THERE ARE 56 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



IT 



RN 
CN 



1992: 192572 HCAPLUS 
116: 192572 

Preparation of both enantiomers of ethyl 
4 , 4 f 4-trif luoro-3-hydroxy butanoate by 
enantios elective microbial reduction 
Guerrero, A.; Raja, F. 

Dep. Biol. Org. Chem. , CID, Barcelona, 08034, Spain 
Bioorganic & Medicinal Chemistry Letters (1991), 
1(12), 675-8 

CODEN: BMCLE8; ISSN: 0 960-8 94X 
Journal 
English 

The effect of some parameters, i.e. temp., time, pH and concn., on the 
baker ' s yeast redn . of Et 4,4, 4-trif luoroacetoacetate is presented . The 
enantiomeric excess of the R enantiomer appeared to increase up to 76% 
when the temp, of the redn. decreased. The other factors do not appear to 
improve the enantioselectivity of the reaction. Redn. with Candida utiiis 
allowed prepn. of the S enantiomer in higher optical purity than 
previously reported. 

372-31-6, Ethyl 4 , 4 , 4-trif luoroacetoacetate 
RL: ROT (Reactant) ; RACT (Reactant or reagent) 

(enantioselective redn. of, to trif luorohydroxybutanoate by yeast) 
372-31-6 HCAPLUS 

Butanoic acid, 4 , 4 , 4-trif luoro-3-oxo-, ethyl ester (901) (CA INDEX NAME) 
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Production of optically active (R) -2-chloro-l- ( 3 ' • 

chlorophenyl ) ethanol by enzymic resolution 

Shimizu, Sakayu; Kataoka, Michihiko; Kizaki, 

Noriyuki; Yasohara, Yoshihiko 

Kaneka Corporation, Japan 

PCT Int. Appl. , 23 pp. 
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ctive (R) -2-chloro-l- { 3 ' -chlorophenyl ) ethanol , which is 
erial for the synthesis of medicines, agricultural chems . , 
from 2-chloro-l- ( 3 ' -chlorophenyl) ethanone by 
redn. using microorganism such as Escherichia. 
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from Rhodococcus 
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ES, FI, FR, GB, GR, IE, IT, LU, 
CG, CI, CM, GA, GN, GQ, GW, ML, 

JP 2001-58698 
MARPAT 137:228597 
reductase acting on 1-2- 
luethylaminopropiophenone to form d-pseudoephedrine, 
erythropolis, gene, recombinant expression, and use 
of optically active amino ales., are disclosed. The aminoketone asym. 
reductase have the following physicochem. properties: substrate: 
1-2-methylaminopropiophenone ; optimum pH value: 8.1; optimum temp.: 
55. degree.; coenzyme: NADP; and mol . wt . : homotetramer of about 28500 Da. 
It also acts on l-2-amino-2-hydroxypropane, 1-2- 

dimethylaminopropiophenone, l-amino-2-butanone . The enzyme activity is 
inhibited by . alpha alpha -dipyridyl , o-phenanthroline, and EDTA. A 
gene coding for it was cloned from Rhodococcus erythropolis strain MAK-34 
and its sequence detd. 
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isms which are capable of transforming 
and wherein the genes ipuH and ipul coding 
abolization of L-alaninol are deactivated, 
method for the prodn, of L-alaninol or 
organisms. Thus, the ipuABCDEFGH operon 
equenced. A Pseudomonas ipuH- mutant was 
to L-alaninol. E. coli expressing the 
isopropylamine to L-alaninol. The ipuC 
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gene was cloned and expressed in E. coli. The product, 

. gamma . -glutamylamide synthetase, was purified and shown to catalyze the 
formation of theanine from L-glutamic acid and ethylamine. A large no. of 
other amines were found to be suitable substrates . 
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TITLE: Synthesis of optically pure ethyl (S) -4-chloro-3- 

hydroxybutanoate by Escherichia coli transformant 
cells coexpressing the carbonyl reductase 
and glucose dehydrogenase genes 
Kizaki, N.; Yasohara, Y.; Hasegawa, J.; Wada, 
Kataoka, M./ Shimizu, S. 

Fine Chemicals Research Laboratories, Kaneka 
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CODEN: AMBIDG; ISSN: 0175-7598 
PUBLISHER: Springer-Verlag 
DOCUMENT TYPE: Journal 
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OTHER SOURCE(S): CASREACT 135:179761 

AS The asym. redn. of Et 4-chloro-3-oxobutanoate (COBE) to Et 

(S) -4-chloro-3-hydroxybutanoate ( (S)-CHBE) was investigated, Escherichia 
coli cells expressing both the carbonyl reductase ( SI ) gene from 
Candida magnoliae and the glucose dehydrogenase (GDH) gene from Bacillus 
megaterium were used as the catalyst . In an org . -solvent -water two-phase 
system, (S ) -CHBE formed in the org . phase amounted to 2,58 M (430 g/1), 
the molar yield being 85%. E. coli transformant cells coproducing SI and 
GDH accumulated 1.25 M (208 g/1) (S)-CHBE in an aq. monophase system by 
continuously feeding on COBE, which is unstable in an aq. soln. In this 
case, the calcd. turnover of NADP+ (the oxidized form of NADP+) to CHBE 
was 21,600 mol/mol. The optical purity of the {S}-CHBE formed was 100% 
enantiomeric excess in both systems. The aq. system used for the 
redn. reaction involving E . coli HBlOl cells carrying a plasmid 
contg. the SI and GDH genes as a catalyst is simple. Furthermore, the 
system does not require the addn. of com. available GDH or an org. 
solvent. Therefore this system is highly advantageous for the practical 
synthesis of optically pure (S)-CHBE. 
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MioC is an FMN-binding protein that is essential for 
Escherichia coli blot in synthase activity in vitro 
Birch, Olwen M. ; Hewitson, Kirsty S.; 
Fuhrmann, Martin; Burgdorf , Knut ; Baldwin, Jack E . ; 
Roach, Peter L. ; Shaw, Nicholas M. 

Biotechnology Research, Lonza A.G., Visp, CH-3930, 
Switz . 

Journal of Biological Chemistry (2000), 275(41), 
32277-32280 
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AB Biotin synthase is required for the conversion of dethiobiotin to biotin 
and requires a no. of accessory proteins and small mol . cof actors for 
activity in vitro. We have previously identified two of these proteins as 
f lavodoxin and f erredoxin ( f lavodoxin) NADP+ reductase . We now 
report the identification of MioC as a third essential protein, together 
with its cloning, purifn., and characterization. Purified MioC has a 
UV-visible spectrum characteristic of a flavoprotein and contains FMN . 
The presence of FMN and the primary sequence similarity to flavodoxin 
suggest that MioC may function as an electron transport protein. The role 
of MioC in the biotin synthase reaction is discussed, and the structure 
and function of MioC is compared with that of flavodoxin. 
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2000:309430 HCAPLUS 
132: 333410 

Enzymatic production of chiral compounds using 
Escherichia coli transf ormants 
Kataoka, Michihiko; Kita, Keiko; Shimizu, 
Sakayu 

Grad. Sch. Agric, Kyoto Univ., Japan 
Kagaku to Seibutsu (2000), 38(5), 313-318 
CODEN: KASEAA; ISSN: 0453-073X 
Gakkai Shuppan Sent a 
Journal ; General Review 
Japanese 

A review with 18 refs. on prodn. of (R)- or (S)-Et 4"Chloro-3- 
hydroxylbutanoate (CHBE) by asym. redn. of Et 

4-chloro-3-oxobutanoate (COBE) in the presence of Escherichia coli 
transf ormants which produce reductases, i.e. aldehyde 
reductase (ARI) from Sporobolomyces salmonicolor and carbonyl 
reductase (SI) from Candida magnoliae. 
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Diversity of 4 -chloroacetoacetate ethyl ester- 
reducing enzymes in yeasts and their 
application to chiral alcohol synthesis 
Kita, Keiko; Kataoka, Michihiko; Shimizu, 
Sakayu 

Department of Biotechnology, Tot tori University, 
Tottori, 680-8 552, Japan 

Journal of Bioscience and Bioengineering (1999), 
88{6), 591-598 

CODEN: JBBIF6; ISSN: 1389-1723 

Society for Bioscience and Bioengineering, Japan 
Journal; General Review 
English 

Review with 42 refs. Enzymes which reduce 4 -chloroacetoacetate 
Et ester (CAAE) to (R)- or {S)-Et 4-chloro-3-hydroxybutanoate (CHBE) were 
investigated. Several microorganisms which can reduce CAAE with 
high yields were discovered. An NADPH-dependent aldehyde 
reductase, ARI, and an NADPH-dependent carbonyl reductase 
, SI, were isolated from Sporobolomyces salmonicolor and Candida 
magnoliae, resp., and enzymic synthesis of chiral CHBE was performed 
through the redn. of CAAE. When ARI-overproducing Escherichia 
coli transf ormant cells or C. magnoliae cells were incubated in an org. 
solvent-water diphasic system, CAAE was stoichiometrically converted to 
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(R)- or (S)-CHBE (>92% enantiomeric excess), resp. Multiple CAAE- 

reducing enzymes were present in S. salmonicolor, C. magnoliae and 

bakers' yeast. Comparison of the primary structures of these CAAE- 

reducing enzymes with other protein sequences showed that CAAE- 

reducing enzymes are widely distributed in various protein 

families , and various physiol . roles of these enzymes in the cell were 

speculated. 
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TITLE: Stereoselective reduction of ethyl 

4-chloro-3-oxobutanoate by Escherichia coli 
transformant cells coexpressing the aldehyde 
reductase and glucose dehydrogenase genes 
Kataoka, M. ; Yamamoto, K. ; Kawabata, H.; Wada, M. ; 
Kit a, K.; Yanase, H.; Shimizu, S. 

Graduate Sch. Agric, Kyoto Univ., Kyoto, 606-8502, 
Japan 

Applied Microbiology and Biotechnology (1999), 51 {4), 
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CODEN: AMBIDG; ISSN: 0175-7598 
Springer-Verlag 
Journal 
English 

The asym. redn. of Et 4-chloro-3-oxobutanoate to Et 

(R) -4 -chloro-3-hydroxybutanoate ( I ) using E . coli cells, which coexpress 
both the aldehyde reductase gene from Sporobolomyces 
salmonicolor and the glucose dehydrogenase (GDH) gene from Bacillus 
megaterium as a catalyst was investigated. In an org. solvent-water 
2-phase system, I formed in the org. phase amounted to 1610 mM {268 
mg/mL) , with a molar yield of 94.1% and an optical purity of 91.7% e.e. 
The calcd. turnover no. of NADP-f to I formed was 13,500 mol/mol. Since 
the use of E. coli JM109 cells harboring pKAR and pACGD as a catalyst is 
simple and does not require the addn. of GDH or the isolation of the 
enzymes, it is highly advantageous for the practical synthesis of I, 
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OTHER SOURCE(S): MARPAT 129:186143 

AB The gene encoding a novel n carbonyl reductase capable of asym. 
reducing a carbonyl compd. R1CH2C { : 0) HC (R2) C02R3 (I; Rl=halo; 
R2=H; R3= (non) substituted alkyl or aryl) to an optically active ale. 
R1CH2CH0HC (R2) C02R3 (Rl, R2 , R3 as in I) is isolated from Candida 
magnoliae strain IFO0705 and its amino acid sequence deduced. The purifd. 
enzyme exhibits a pH optimum 5.5-6.5, temp, optimum 50-55, mol . wt . 32,000 
by SDS-PAGE or 76,000 by gel filtration. The enzyme specifically 
reduces 4-chloro ethylacetoacetate to (S}-4-Cl-3- 

hydroxyethylbutyrate in the presence of NADPH and glucose dehydrogenase. 
Prepn. of transgenic Escherichia coli for the expression of carbonyl 
reductase and glucose dehydrogenase and use of the E. coli for the 
prodn. of { S ) -4-halo-3-hydroxyethylbutyrate was shown. 
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AB The asym. redn. of Et 4-chloro-3-oxobutanoate (COBE) to Et 

(R) -4-chloro-3-hydroxybutanoate (CHBE) using Escherichia coli JM109 (pKAR) 
cells expressing the aldehyde reductase gene from Sporobolomyces 
salmonicolor AKU4429 as a catalyst was studied. The redn. 
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required NADP+, glucose and glucose dehydrogenase for NADPH regeneration. 
In an aq. system, the substrate was unstable, and inhibition of the 
reaction by the substrate was also obsd. Efficient conversion of COBE to 
(R)-CHBE with a satisfactory enantiomeric excess (ee) was attained on 
incubation with transformant cells in an Bu acetate/water two-phase system 
contg. the above NADPH-regeneration system. Under the optimized 
conditions, with the periodical addn. of COBE, glucose and glucose 
dehydrogenase, the (R)-CHBE yield reached 1530 mM (255 mg/mL) in the org. 
phase, with a molar conversion yield of 91.1% and an optical purity of 91% 
ee. The calcd. turnover of NADP+, based on the amts. of NADP+ added and 
CHBE formed, was about 5100 mol/mol. 
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JM109 (pGDA2) overexpressing the glucose dehydrogenase 
Bacillus megaterium IWG3 was examd. for use as a cofactor 
the asym. redn. of Et 4-chloro-3-oxobutanoate 
(pKAR) which is an aldehyde reductase 
ransformant, E. coli JM109 (pGDA2) can act as an NADPH 
NADP+ and glucose, similarly to com. available GDH. 
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An NADPH-dependent aldehyde reductase (ALR) isolated from a 
yeast, Sporobolomyces salmonicolor, catalyzes the redn. of a 
variety of carbonyl compds . To investigate its primary structure, we 
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cloned and sequenced the cDNA coding for ALR. The aldehyde 
reductase gene (ALR) comprises 969 bp and encodes a polypeptide of 
35, 232 Da . The deduced amino acid sequence showed a high degree of 
similarity to other members of the aldo-keto reductase 

superfamily. Anal, of the genomic DNA sequence indicated that the ALR 
gene was interrupted by six introns (two in the 5' noncoding region and 
four in the coding region). Southern hybridization anal, of the genomic 
DNA from S. salmonicolor indicated that there was one copy of the gene. 
The ALR gene was expressed in Escherichia coli under the control of the 
tac promoter. The enzyme expressed in E. coli was purified to homogeneity 
and showed the same catalytic properties as did the enzyme from S. 
salmonicolor . 
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The authors have developed a radiochem. 
biotin synthase ( I ) activity in vitro . 



method for the measurement of 
A cell-free ext. from an E. coli 
strain contg. a cloned bioB I gene was incubated with [ 14C] dethiobiotin, 
which was converted to [14C] biotin. The assay was used to identify the 
low-mol.-wt. compds . and 2 of the proteins that, in addn. to the bioB gene 
product, are required for I activity in vitro. The low-mol.-wt. compds. 
were cysteine ; S-adenosylmethionine ; thiamin pyrophosphate ; Fe2+ ; a 
pyridine nucleotide (the most effective being NADPH) ; and one of the amino 
acids, asparagine, aspartate, glutamine, or serine. The proteins were 
f lavodoxin and f erredoxin/f lavodoxin-NADP reductase ( EC 
1.18.1.2). A 3rd thiamin pyrophosphate -dependent protein was also 
required for activity. When the cell-free ext. was incubated with 
nonlabeled dethiobiotin and either [ 35S ] cysteine or [35S] cystine, 35S was 
incorporated into biotin, and further evidence is presented that cysteine, 
and not S-adenosylmethionine or methionine, is the S donor for the I 
reaction . 
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into E. coli. The DNA sequence (3158 bp) was detd., and the longest 
potential encoding sequence consisted of 2841 bp (947 amino acids with the 
calcd. mol . wt . of 104,276. The deduced N-terminal amino acid sequence 
from the first (methionine) to the twentieth (glycine) was identical to 
that of the purified enzyme, suggesting that the gene for 

. beta . -glucosidase does not encode a signal peptide. The enzyme purified 
from the culture supernatant of the transformant had a mol. wt . of 120,000 
and its max. activity was revealed at pH 6.5 and 30. degree.. 
Reducing reagents activated the enzyme, whereas the sulfhydryl 
group-blocking reagents and reaction products (glucose) inhibited the 
activity. Hydrolyzates of cellooligomers contained glucose as a major 
product, indicating that the enzyme acts as . beta . -glucosidase . The 
enzyme from the transformant revealed similar properties to that from R. 
albus, and both enzyme proteins were Immunol, the same to each other, 
indicating that the cloned gene encodes . beta . -glucosidase from R. albus. 
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The gene for a carboxymthylcellulose -degrading enzyme (cellulase) from C . 
josui was cloned in E. coli HBlOl with pBR322. A 5.6-kb Hindlll fragment 
encoding a cellulase was hybridized with chromosomal DNA of C. josui. The 
size of the cloned DNA fragment was reduced using PvuII, and the 
resulting active fragment with a size of 2 kb upon restriction with EcoRI 
and PstI was ligated into pUC118 at the Smal sites (pUCJl) . The cellulase 
prodn. by E. coli in LB broth was enhanced approx. 3 times by controlling 
the pH at 6.5 and by reducing the concn. of NaCl to 80 mM. The 
translation product was purified by column chromatog. with DEAE-Bio Gel A, 
Sephacryl S-200HR, and Mono Q. The homogeneous protein revealed max. 
cellulase activity at pH 7.2-7.5 at 65-70 .degree.. The enzyme was very 
stable at temp. <45 .degree, (optimum growth temp, of C. josui) in the 
range of pH 4.5-9.0, The amino acid sequence of the enzyme from the 
N- terminus was Val-Glu-Glu-Asp-Ser-Ser-His-Leu-Ile-Thr-Asn-Gln-Ala-Lys-Lys- 

The enzyme hydrolyzed cellotetraose to cellobiose and then transferred 
cellobiose to cellotetraose. The resulting cellohexaose was cleaved to 
cellotriose . 



L41 ANSWER 16 OF U 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 



HCAPLUS COPYRIGHT 2003 ACS 
1990:435515 HCAPLUS 
113:35515 

Structure of a Ruminococcus albus endo-1, 4- .beta . 
glucanase gene 

Ohmiya, Kunio; Kajino, Tsutomu; Kato, Akemi; 
Shimizu , Shoichi 

Sch. Agric, Nagoya Univ., Nagoya, 464-01, Japan 
Journal of Bacteriology (1989), 171(12), 6771-5 
CODEN: JOBAAY; ISSN: 0021-9193 
Journal 



Searched by Susan Hanley 305-4053 



Page 9 



MARX 09/622,385 



LANGUAGE: English 

AB A chromosomal DNA fragment encoding an endo-l, 4- . beta . -glucanase I (Eg I) 
gene from R. albus cloned and expressed in Escherichia coli with pUC18 was 
fully sequenced by the dideoxy-chain termination method. The sequence 
contained a consensus promoter sequence and a structural amino acid 
sequence. The initial 43 amino acids of the protein were deduced to be a 
signal sequence, since they are missing in the mature protein (Eg I) . 
High homol. was found when the amino acid sequence of Eg I was compared 
with that of endoglucanase E from Clostridium thermocellum . Codon usage 
of the gene was not biased. These results suggested that the properties 
of the Eg I gene from R. albus were specified from the known 
.beta . -glucanase genes of the other organisms. 
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AB The gene for CM-cellulose-degrading enzyme (endoglucanase) from C. josui 
(FERM P-9684) was cloned in E. coli HBlOl with pBR322. A 
5 . 6-kilobase-pair Hindlll fragment encoding an endoglucanase was 
hybridized with C. josui chromosomal DNA. The size of the cloned DNA 
fragment was reduced with PvuII, and the resulting active 

fragment (2 kilobase pairs, with restriction sites of EcoRI and PstI) was 
ligated into pUC118 at the Smal sites (pUCJl) . The endoglucanase prodn. 
by E. coli JM103(pUCJl) in Luria-Bertani broth was enhanced up to 
. apprx. 3-fold by maintaining the pH at 6.5 and using 80 mM NaCl . 
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AB The gene for cellulase from R. albus F-40 was cloned in Escherichia coli 
HBlOl with pBR322. A 3 . 4 -kilobase-pair Hindlll fragment encoding 
cellulase hybridized with the chromosomal DNA of R. albus. The 
Ouchterlony double-fusion test gave a single pptn. line between the cloned 
enzyme and the cellulase from R. albus. The size of the cloned fragment 
was reduced by using Hindlll and EcoRI. The resulting active 
fragment had a size of 1.9 kilobase pairs; and the restriction sites for 
EcoRI, BamHI, PvuII, EcoRI, PvuII, and Hindlll, in that order, were 
ligated into pUC19 at the EcoRI and Hindlll sites (pUF^l). Cellulase 
prodn. by E. coli JM103(pURAl) in Luria-Bertani broth was remarkably 
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enhanced . Itoreq. 80-fold by controlling the pH and by reducing 
the concn. of NaCl in the broth to 80 mM. 
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